was found to produce an active substance designated tyroscherin ( Fig. 1 ).
Fermentation and Isolation
The producing organism was cultured in 500-ml Erlenmeyer flasks containing 100ml of a medium consisting of dextrin 4.0%, glucose 1.0%, malt extract 0.5%, Polypepton 0.5%, soybean meal 0.5%, yeast extract days.
The whole broth (2 liters) was centrifuged and the mycelium was extracted with acetone. The extract was evaporated to an aqueous concentrate and then partitioned between ethyl acetate and water. The organic layer was subjected to silica gel column chromatography with chloroform-methanol (5:1). The active eluate was purified by HPLC using a Senshu Pak PEGASIL ODS column with 65% methanol containing 0.1% trifluoroacetic acid to give a colorless powder of tyroscherin (13.5mg).
Physico-chemical Properties
The (Fig. 2) . A 1H-13C long-range substitution of a hydroxyl group. These results established the planar structure of tyroscherin ( Fig. 2) , which is identical with that of an antifungal antibiotic, JM971B4).
However, neither stereochemistry nor spectral data have been reported for JM971B.
The relative stereochemistry of tyroscherin was analyzed by 1H-1H and 1H-13C coupling constants5). Both 2-H and C-1 exhibited small three-bond couplings with 3-H (J2H-3H=
3.0Hz, JC1-3H<3.0Hz) and were required to be gauche to 3-H. A small two-bond coupling constant between 2-H and C-3 (<3.0Hz) revealed an anti relationship between 2-H and 3-O (Fig. 3) . Each anti orientation between 9-Ha and 8- H, between 9-Hb and 10-H, between 9-Ha and C-14, and between 9-Hb and C-7 was determined from large threebond couplings (J9Ha-8H=9.0Hz, J9Hb-10H=9.0Hz, 3J9Ha-C14= 7.0Hz, 3J9Hb-C7=7.0Hz). These relationships assigned the relative stereochemistry of tyroscherin to (2R*,3R*,8R*,10R*) or (2R*,3R*,8S*,10S*) as shown in Fig. 3 . The absolute stereochemistry at C-3 was elucidated by the modified Mosher method6). Both the (S)-and (R)-2-methoxy-2-trifluoromethyl)phenyl acetate (MTPA) esters of N-acetyl-4'-O-methyltyroscherin were prepared and subjected to 1H NMR analysis. In the (R)-derivative spectrum, 4-H2, 5-H2, 6-H, 7-H and 8-H appeared upfield relative to the (S)-derivative one, while 1-H2, 2-H, 2'-H, 3'-H, 5'-H, 6'-H, 4'-O-CH3, N-CH3 and N-COCH3 exhibited downfield shifts in the (R)-derivative spectrum (Fig. 4) . These data allowed the absolute configuration at C-3 to be assigned as R.
To determine the absolute stereochemistry at C-8, 2,4-dimethylhexanol was prepared by ozonolysis of tyroscherin. Its 3,5-dinitrobenzoate displayed a positive configurations of tyroscherin as 2R, 3R, 8S and 10S
( Fig. 1) . Tyroscherin inhibited the growth of MCF-7 human breast cancer cells in a serum-free medium containing IGF-1 (30ng/ml) with an IC50 of 9.7ng/ml. In the presence of 0.5% fetal bovine serum instead of IGF-1, tyroscherin Under dry-ice cooling, a solution of tyroscherin (9.2mg) in dichloromethane (10ml) was treated with ozone for 30
minutes. An aqueous solution (1ml) of NaBH4 (10mg) was added to the reaction mixture, which was stirred at room temperature overnight. To the organic layer were added pyridine (0.3ml) and 3,5-dinitrobenzoyl chloride (200mg), and the mixture was stirred at room temperature for 1 hour.
After evaporation, the residue was purified by HPLC using 
